Ch 5 : Voltage & Current 
Transformers 

Eng / Alaa Mohammed Hammadi Hammadi 
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? jbjlij CjVja-a (>aj*il L> 
. Ajiijjj ji qm Lilt s i^ujU^ qLa j ^LujjLb jusii j .^.vii aaus \ 

. Aaibdl ljI jLulIj ijUylt £p ( Ajlij / ^ubS Sj^aI ) cjilvll ^ jjljill Jj£ -t 

. ^ jjiuii dj^bu jbsu / a-luuLS ^hVu^j.v 

? Ig-Pl jjI Laj J-baJl CjV AaJsj La 

KVARh , KV , KW , Ji* o-^' »j**' ^ ^ no ji cdja 100 J\ Jf*ll Jf*JI *Vjaa fjis 

afaJI OjVjaa j j*j dJi£j Directional O/C , E F , Over/Under Voltage <ua jl\ SJ^aI 4jJ*jj Uajj ^ US KWh 

Load shedding Intrlock : Ji* ^aall 4^JajS 
jaa {Jj1\ ajjill ,_jj*jj V J2 (jjiLiill CiVjj^a^ 1 a$ l« j£! rated power JI ‘'■Aja ^ aji&Jl CjVjaa Cfi ^ CiVjaa t aViVi 
J£aI) (ji La£ 300 MV A (jc- -1 j jjLa yjj a jJiSl CjVjaa JjLk a jIaJI a jjill J^aj Liiu VA O-* ul jjOc- aJC IgJ^A 

. 4_Jle I^J^Ia a jIaII ajjill <jV ^.uiluii JLuu Jjjjj ^1 ^jail ljVjaa Iajjj Jjjjjj ^1 ^UajV 

,_jjjljll i_uIaJ1 ^3 |.J£a jlIIj (ji Ajlijll ji (jjiLjill <LaJ&lub«il ^" iIiVjaa (jA cjjIIsa 4jj ^ 4_alA 4jajAla dlikj 

voltage drop J' CiA O' 1 .''hi 1 ' j* j < (turns ratio J' 4 -»j3 jW^V' fr*) cr^V' ^ UaluiAl t jja JiiUj 

AjAa (jft (jlLaVt jJS aJj*J oubaJlj Ajlijil ‘“■Vj' v aJ JjLuijJI 4ja£j (jj£j (ji uaj La£ (j£«j La Jai \ | J' J5 Ia 

. uJiii saturation 

Potential Transformer 
Capacitive Voltage Transformer -* 


? VT > 4 ^' dj^ ^ 

: O - VT Jj*- 4 Ojiy 

. (jj ijloluJl ^j| j-ui ^ L)J^ 4 4l&a A-LuijJaULa a>U -> 

jja^, cjjSjj jIjaII a>ilJJI ja ( 5 jlj 2 ll J & J«ajjj CjliL»il (>» jjjS jjc (^Jc. ^jiaj Primary winding 

. JfaJl 

(jabiJl aj^i ^a ^aJI CiliLu tsJljjll (^Ic Jaajjj ujiiiOt (>» JJa jjc (^Ic (^jiaj Secondary Widing csj^j <—iL» _V 

. ‘Ljlajll ji 

Jjxll Jlj J£aJ| j|j L«Ka JJuaIII j^a U& aajxj Insulation Jj^ SjL*j (^jJliil t aLaII (jc > ilail Jjc 


jyUJ'cLkJ’f 




? jblk) tfUj gjj ^ La 

: j l-lujIIa]) jLUJ I^-Lj Jj V CjLLusIj^ &J& dUA 

12 KV J^ut ^ 6 ^ *^Lj : Rated voltage 

12 - 28-75- 100- 110 KV 4 : Level Voltage -V 

Lilij 4 o^j U\ a Vh <ajS : Breakdown - pulse Voltage -? 

. JUa^Sf) CjUa^j La 

. Turn Ratio -* 

. Ajjjjilj jIjaa]) IjS Ualll 4 ^aj ui^ajj L^jST cbli^alj^ll <ja d^Aj : Accuracy Class -° 

. (JduLi^l jjIjJ L-IujUj AjIS^I £A ^hVualVl L-LuuUj liA JA J ±^j ^JUlLj 


& 


jL 


^rA 













































Alil\ CjUjJ Ut 3.0 j 1.0 j 0.5 j 0.2 j 0.1 ^ 4lil\ ^ 1 \ ^a)j • 

JJ A asias:Ka tgjj 4JV*il] 5P j 3P Jia Jaj P l£j^ joaHj 4jI£j]| Sj^aS 4^^1ula]| ljVjva\1 

. 4jl2j1a]| lla^Jj 4 jujoj clul£ Ul£ A aAII Cjxijjj LaI£ 4jj ia^^Lj . protection 

1 *ju Error U>Aii 


Error = 


KV-V. 


V' 


— x IOO 
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-i-^. \' 5 

I * 4 •*- \ p 


C-D 


? (IjVja-. JjL Jfr ^jgj 

jPhase on VT <Jj^jj ^jj Aiu^. 4_Luaiia» jj^j AiBCill 4 ajVI ( _ J Ae j^aJI <jjibiJ j^aJI cj^jaa Jj^jj 4_«Lc A «*■*< 

( VA , VB , VC ) & 4luaii* <&&l 4 ajVI Jj$a 4^u2 ^jj j! Ajlijll jlfjJ ^Uu ^UJbj c Neutral 

. Jiill Aajki (>> La! Phases J' j-»VT 1-2 


High Voltage Side 



c uxx . 


«VT J 1 ^- 4 > 1-2 Jill' 


phase J& oyij Phases J' ^ £jaa> ^Vja« f. AWt ^LaSTI <jAa*j ^ 4Ji jjc 

jjxSI JUacS?) (JUAuS) ^ #jjL> ^j 4 Resdual Connection n # j* ^Ljia ‘ 2-2 <j£"JI ^ '-** J ^*- 4 

Ijiua j jluu V Jla*JI 41 a ^ Three Phases -J' ^ f.,* 4 *- 4 ‘-^ 4 Unsymmetrical Faults ‘UiiUia 

Cy> Jjaj .l£ jj liilj jli 4 'jirijlll »JA uiljlai 4 £a j I jj^Ja JjaajS 4 AjajjLJI uijjlall JIaAI jA La£ 

. Unsymmetrical Faults -J' £'jj' 

jjLuu ^UAVI 4 4jjUi« l$J£ Jj^aJl 4 Symmetrical Faults 41^ ^ Jjii V 4Ajjjajjll »3 a Ja^V 

Residual u***i 4lutf jail «JA t-iljiaS ^ J 4 A 1 J All 4 nhl l Jjjajll £P Jiaxll JjjAi V ^UlLj 4 jLa 

^jS &a <iii iZua 4 Zero Sequence Voltage ^ ^ '-“M ^ ‘ Voltage 

. 4j&&| j ji' Zero Sequence Voltage <J^t 4 j^Ij jjUu Vresidual 

4Jaii ^ Aaj^&a UJj <uij Lf $± ^jil c-Aa'j . Broken Delta »Aa jaA j ijjlij 



Residual Connection < 4 ^ j+^- 2-2 JlL 




































? Capacitive Voltage Transformers* }± 

: 443 J) ^ cjUjIaI) 

^Jc- ljJjuIIj . Lllc- ljjIL-aJI JjjlII <jSf 4 c ilLa AjjUJI ^l.Vvud) ^-luoj Aalbdl AJIa 

CVT ^ Capacitive Voltage Transformer -i ^ Aijjki Ailuuxll 

-j usjsu U ^ JIaj £^21) |3a dt phases -II a^S { J^> >11 Sf Ij3 JIaj 3-2 aJj^jj 

<> cjUjUI &^a ^ i$>ll Sf IjS ^jjj c cjUjIaJ) <> ^ ^Ull £jj 2 j 6 Capacitor Divider 

*Uuu (jjiil ^Aj 4 ^luaVI 4 -xulj JIaj jVI ^jULV) ^ dua. 4 ^Jbdl VT AJoujI Ji A^U 

. ljUjLaJI Ax- j4>.a Ajlui ^! 4 iaLalt Ajlui 

CjUjL&II 4 j luuj jS.jla ^ jAj 4 ^JUII VT bl o- 4 J" A»>.j-dl Jli &j-uu 4 j CVT (I)- 4 £.jilt liA l-uxj 

dJjJf' lijL ^VuAi jjl 11 Aoa$j]( Ajlijjj $j£>S j-4 A^Ia 4 AajjaJI j£-uj CjlA j-ula!) ^^jl! Jjjla Sj& AlUA <j£2 4 djilill 

. CjlfljLalt jjjb (jjij ^luaSfl AajjaJ) JLui ^IajIujV 



•k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 


l current transformer jlffi cjVja^> MiJaj ^ U 

4 jUil ^LflVl Axajfl 4 «*«*« jJua jLuj AjIS^jJI / o-Ult Sj^i (_jj*j (ji jlult Jjaa Aialaj 

Alyt4 Jjjaj Axuu jLuaLi tillj ^jjj 4 AjauJait JIjaVI ^ jjj^S 5 o-« Jii ^ ^jU]| uuIaJI jLu A^ajfi £)j£j (ji IajIj 

tP! ‘ 300 : 5 - 200 : 5 - 100 : 5 : J#*- J&- Aiuiba ^ LjJj « Turns Ratio -j 

. 3000 : 1 (jbj l^ 46, 

. U jbj 6 jjI^I j - 4 >UI (j& Jj ^- 4 j^j 

? jbat Jja^> c-uSjj Jfr 4^ 


: <> ( C.T ) ^jSI 

. AjAdjhUa a'I djilill Joajj 4 j£ol]|J (jA ujj ^j- 4 ^jWaajl uiLuaJj ^j- 4 £ c-il^ 

(line) Jalll t 4 ijb j' o^\j Ail 4 <s* J ^ 3 ^ 4 6 ^ d jW^ ‘-ii 4 

^j ^ 4 t^b Series Transformer -f Jj ^ 4 ^f 4 -^ Ua <>j Aak- jlull l_u£jj ^kui ^ilt 

. A^uuIsULaII djJlill j-aj ^jSIula J-uaj-d &jU& ^j|4LV) <■ HaII <jli 4 Ull^ jLull 

4 ilAlt ^ uildl Jj^ 4 uilill l!1j 4 Jjjxa 4lluj £ja 4£>jj*aa Cjliil) <ja j±S £p, djU& uiLj 

. Jjxl) Jtj ^-aJl Jtj Ia1£5 JjLulUI ( jk> ±A J3U Jj^ SjIaj 

djJL-a Ajjjbllj ‘UjULVI CjliLdl AjuLuaj jULa AjS ^IIaII jLull Jja-a j) 
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: Jj*- 4 J+Ui 

^Ull JSJUl US 4 in AJ (jlAj ^UILj ^ i_i£j ^ jjlii (_aiaj ^yUL) tjia O' 4 jljjil Jja-a ^,jSjj USj LaS 



^jila J& jjaj jLu <JjA-» ^UJI jSJill US J jjlj LiU <y> jjSS jUil! ^ jUj O' <l£s 


t j;yV < > tjA 



~§P~ 

^ - , >*- 


csy tr cajl> c. ^Afc 


AjUUj l_u£jj 

- ]00 /5 /5 A 

= 15 30 VA 

CaJi^ = 0.5 5p 20 

jlVl > iiall UU (jjjbiSl ZjfcH 0.5 Aihil Aaj-Jj 15 VA 4J £jS-all ajjjS QjiU" >1^1 o' LT >3Ui 

. Ajlijll SJ^aV j>. A1 < i n j 5p20 aSj!' <UjJj 30 VA ^ jrj*- 4 !' »jJS 

: (jji^ J-f Jj*- 4 5^> ^Uj 4 o^' 
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? jlult ptjjt ^ U 

: (jk jUUI qa £|jj( 

Window-type C.T or Ring- type C.T or Through-type C.T () ^4** f,»21t <> j42 Jj*-* 

jl Jjlill jjjju Ulu — iul£ll <_$ jlllll ‘ kail ufll pJJ i JjJall jiljui ju A&jliO a Aulljkuil Aik Jku ^ic uii £y» jj£jj 

^IkVI 1 °' A " jA jlull a] AjiiaJl Aauill J 5 U tail Jail) 
okUll f 2 <-j(i_> ^) <jku Ulu (L,K) (Jj^ jljaj yilaJl £jlll (> jLu jtuajj i(i-> ^) Jlti 

0*4* ji AjUs. jl$a. J& UfLuajjj ^Ijlll ^ jlull 

(u - ^ j' ^Ua) (J&uui Jl$A J& lMa (J£ j>j ua. (i - > \ ) J&ua 



cj-U l 



4 



<^> 

(t-W)J£i 



Bar-Type C.T *r»2a£lt j* Q* j 42 ib*-* 

ji LaJI ju ^Ijlll jjk- Ak^jj jijjj t jlull JjauJ ^IjIVI <—fliaJl jA (solid Bar) UAuaa uu^ J&- £jill Ija jj ku 

. Axiljkl CjIjLuII jjC Aaulill CilJl^aVI £jlll lift J A ^ J, jj Aule jlull Jjau uu£j! Jljkl JjIHI 




-Y 


Wound-Type C.T tijilalt p jilt <> jUS Jja-a 

(j-* jl 4-il t iUt LJtij ^iluaiu uiLaj uiiaj ^Jl (ja uila l)J^ 

jfc jLull l_u£jj djjWI j-a ^Jc- J-usjjj t ^ J J-uaj-4 


t4>v 



Uflwajj t$' (Dual Ratio) 4-u^ (jj^ li* 

uilaj (t-H) <j£*i . lm J& jt ^IjSlt 

U£ ^IIjSII ^ ^uijlLVI o^aIaII (Jj 100/5 4 ^ajoj J& (j<uu j\ (100-200/5) 

(i-^ H) Jlui ^5 U£ ^ |3) 200/5 4 ^ajoj ^ jt t(i-> ^) JL4 ^5 
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o>h>. 


(£-H) J&i 


? 5j4aI fra jLlUI CSij^A frj ubS 

lIIa ^2 SjJuLu L-ftl&ij jb j fhVuij ^jslaj $ Relay -it SjJuLu ^jju 21 uLL^j Jj^a jj ^jj jb^Vt c>axj ^ 

^1 J^j — j jj\a1\ lHa!\ (J &jL 1*^ d jjL^ <UjULa JJ ^JJ l)L^I C I 4-2 ^ U£ 4jI£ jJ) 

lj 4-2 J^biit ^ Ia£ 4 CT -21 ^jjluil uiLxil ^ jIaII jLull j-a Vn -ig-^ 1^jfcLuiLj — ^jVI £)a Sj-ut£ <ja f 
Digital <^t ^t jL£Jt ^t ^Ij 4 aaSj^I 4j^jJt Sj^t t 4 j . 

. A/D Converter 4 -LujIjj Numbers 



? jbj^t Jja-a J^>fr Ajjlaj ^ U 

/ o-^' J*aj^ L«^ t/® ‘ oM JljAl fr> J^' (J-i*-^ <-*1 aJ! fri 

. jLui) Jj^a ^ jjIjJ) 4 jUt ^jla ijJl 

: oi jaaH <aUJ) AjjJalli UJa ^jIJjjVI jIaa Ja 4Jaai 1 nj ^ jjIaII jLl jl Li jjxaJI qa j 

/ p = / 5 x —— = / 5 x .V 

N P 

Turns Ratio <-i jjuj uaIaII dli] jjc- ^ij uiiaJj cMl <jaj AluuII 

LulL ci j-a t iUt ^ jUll jLull <jti 4 ZB 4ijb-A AJ AjIS jt ^LiU La jLull Jj^a Jj^a jj ^j 

jIjj jjj-> yfl u n m l) ill jAj 4 Es ^ j*Jli yfljia e.m.f jj$Ia 4jc glL (J>ui UuJ a l i L luul 

^jLuu Vo/p »jJ3 j-UaII / Ajlijll JI^a (jijla Jt& j^iaj ^Ulbj 6-2 ^ ^ Is 

p = h^B - Es ~ h^cr 

RL d^Luji AajUa l^J 4 iLuaj ^.^VuaaII jLult JjvaI Aj^HaJI A-ajISaJ) RCT <Jaaj Cja 
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0\ jJu Jjjla bJjL c-lujUjj ^jjlill i a!a]| ^2 jla ^uiUll ^y\\ ia^V 

' ' ' ' di ' 

Ec a — 

S dt 

<j>= Bx A 

. ( Tesla = wb/m : ) -j ^ w -^' ^®2S ^ B 

Knee- point Voltage a <Jj»-^I £& UiL EK ^^ 0^ ^Vja^JJ ^1x11 IajLj 

Ek = 4.44 * N* F * A * By ax 

. Ljlii!! jjc- ^ N j jjijj]) E 

, (jjjui jLu Jja^ ^jla <jjj l^iiua jj £jL«j /J5 A3 jlau> AjAau] A_ajil| sAA » lkl> mjj 

? jLuit J^a-a -j^UfcAit ^,*' v * A (jfr 

i_uub«it jlullj i_iLaJI ^ Luuj j ill till jilt (jjJ AibUJl ^uaj-J Aj (j^li A-ujuJaULa (| J£l ^jl <_ijjjLa]| 

uuUJI ^ jlji*ll jLu]| ^ f <Jjaj jUill Ijaj . Excitation Current Ie a <-ijj*^!l jLjjII jAj 4 <>aaiil 

^1211 JLuJI ^ jb2}| Jja^J AialiaJt sjilAll qajI a ^Jaj Jjl\ Ze jb^l Jjval AijU-dJI ua^uu jAj t ^ jjllll 

. j jjIjJI jlu (>> jjSSrt *■ jaJt J jjtjil da oubilt /AjlijJl jlfa, Ja^V . 



Knee- 4Mi Excitation Curve a ,^-jj Magnetization Curve a Aj^JaUi^it ^^ia-Lj uij*jj 

. uitijVt ALU ,^-u-jj point 

50 jlJAaJ Ie jtj2JI A_aj3 £li2jl A_ajii Es A_ 4 j 2 °/ 0 I () lAjja »jLJ ^2 1 1 >>-^211 AJaiitl I 4 JU AJaiill sift uijauj 

jluJi 4 iVja^> uJfrtj . Saturation -1W c#-**" ^ Jj^J <j3 CT -1' Uj*j Iajj ^211 ALiilt IgJt 4 jit Lf j»^. % 

. Jja-iU ^xuti AjAaj V AJaiill »AA Jjfi AjiaaJl AjlalaJt ^3 Ja*j (ji uaj 
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i QAiilt Jlj jLull Jlj Ul£ ^JUlbj c Ajla bJjL jjujUjj JJjja qa^ Aj£ ^lIL JJjjaJI ^jj^£J| jball q| 

V I Ja. ^ qaiS f j-uu ^ dilj uaujj cLla t (JIsjlII clijJ^ Ji£) jLull A_aj 3 djjjSJl dJbjll ^a CjJaj £jujj]| AJLuiaj 

saturation ^a-ujL» aJ cj.wja A lav* ^ jjjaII culiil ^jLIuu 

t (£jujj]| J^) AjjIj A La. a Ajaj& ^ajilt A^u2 Cjjjj ^JUllbj t ^Jbdl QAi&lt dJbj uiSjj ^JjJaII ljJ ill jauj l-llujj 

V ^Ulbj < ( d®/dt 0^41' JJJu Jj*a ja bJjL t a u*tl m jbull qI j£Jj ) IjJLua ^-Lual ^jaiAII ^ jjxjII Jj*a qI ^^jjlaj 

( jLal\ J\ UjSj J^aj) ^ jjISII <-41*21 jbi </' LaL 
A^uS dj^u A-iuiluiVI JaljaJI fj *j DC Componenet -S' 4 j£>* ^ <^j*£S' u^S' ^ q^jS' J^S' ^ ia^V 
LftiUj 6 Ja uiS jjj IaLj d jj!j 12 R t X 4 -*j£ ^Jc- j J4&2I AJaaJ ^k- 1 $jaj 5 uiS ijjjj & ^IJjjV' jbjJ AjjLSa ^ jjIj 2| jbj 
Jl uauj Luajj LajIj i ij^jv 0 ! turns ratio -S' <■ qou! A aj41l lJ^aV' o' biaji ia^V a JalS R t X -SI AajS 
U ^-4 Ajlij]) JI^aS LuIuj If 'j' jijSj V ^USbj Distortion AJ cjja. j£ jbiS' £' Jj4j 1j2j 4 d2i£ saturation 

a A 1 Lul*2| g JA ^»jj Lj AjSJ dull 



?J«4AJ St ^j| jjg, jljl2' I^LaI 

J-kJ Vj A,^uaiII cijjla uaa ^^Jl aaa Aj-dj-AxJl ^UJaSlt jS JakJI jS Jjlllj jLdl) jbj A^uB vwu jLulj 

Ajoj'»5 Iaj o^ JVuaa ^IlLV' jb^ o' .(^ y\\ o - ^ LT^) ^-Saj^ C 5 ^ ^jjlall jLiiS 

ljUIa ^ Ajjj^£ Ajl 2|J ioljoj ^jjL laIs ^ ^uuLUL^I o^^S' ^SajL ^jIUjV' jb3 ^Isxa ^jSj .AjjjU]) 

^yuuIaULa o^ jrbjj A-a^-aj JaaJI jLj ^jSj .A.la.a.A.H jLj (Aulii JIaj ^ULV' jb2 d)' &\ jjIaJ' 

d jjIJ jLuajj AJIa j a ^ jjIaII 4 iUt ^jia o-^ ^bSbj o^^S' lH Iaa o^f^ qa£Ua 

jao£J) ^uAJflULJt qaa 4.11 JtuxJt jjjUII Ajla ^ jjlajj jbj jli AajjLa IgJtL ja Jaaj jl jj Jj^aI ^ jjIaII 

(qjA..jUIa])) j jjIaI' ^jL qjj ^-aJl jij jj .Vnj^ j .(1^ AaIUJI jl) AJbdl Aaj£]| j J ^JIJjjV' jUj qa gjUll 

j jIaj <b5 a1| SJxaI] ji Ajla JaIjuaJI qaLJ^ jj Jj'vaII qa j£J Sjjj£ jLIaa cajuaj J^aj Sjjj£ ljIjjIuoa 

qa Aaauu Iaj *4 A \\ qaa£ 1] AalUJl AajIIIj AJIaJI JjvaII ^ ijftll jjUL La£ a Aj SjjIaaJI jj JjvaII 

a< j-uuJaUxAJI c ilVillj AjaIj^II ljIjUj]! ,ja AajIIII Sjjj^Jj qa AaIIp CjLjIuia clliSj ^luull A^iajju 


^ BURDEN > U 

(Jl (Jjlii j .jUill (Jja^ (|jjlii Jfr 5i«aj^l Ajlijilj ouUiil >ljJ Jaa CP jj*j jJia +AA (jAj BURDEN 
<Jj^ JIj-JI J#« j^Vl aJVjj Ua jaI ^Uuiuil CjSjuj oUaLSi. LQilj j»jVU o«Jj Volt Ampere <JW BURDEN 
Burden ^ 5A ^ 12.5 VA »jJ3 burden j ill jUll 

Zb = P / I A 2 = 12.5 / 25 = 0.5 £2 »jJ$ 
<Jj-> AccuracyJ' U lAlJ j 30 VA j'15 VA J" Name Plate J' ^ '-« i ' J j 

o-ubS Sjib bijt£ '3' Cl 0.5 5^ j' Sji'i bijl£ li) 5P20 
^1 AJbkll diA ^ qS UjV J^a^S dli jli bxl£ jIaa!' low burden ^^jS( JI 4 A ol£ bd£j 

Aj^jlVill Sj^aV' jjb AjjIIj LOW Burden J^-S l^JV Aja 2 jil AjIS. jil Sj^aV diJiAil CjIjja^I diA j . AjIIp djiS 

. (Electromagnetic or static relays) 

LaI£ t jI^aI) A-ajUa CjJIj bxlia t jLuIj Jjaj ^juj AjILaa) { J^ ^ubl]' / AjlijJl jl^A Aijbu» A-ajS ^SUSl jLubj ^-uajjj 
a jaujj o' ^S^ij jbjSl Jjaj o' J ^Salj qa ljjjS) La 1£ t AiljIaS jjj vll Jl j 




















? AjLa^J) ^ (jp (JjAjII) (jk ^A^uaiaI) jbllt Jja»a (J£j jALa 

L5 Juokil Ja^JI ljVI^ jLull (JjjLS jA (jjjUill Sj^aL *LuaLLl) jLull Cj^j^a 4jjkj 
Jlkc-Sf) jLull (JjjIjS LfljiLla jfl AjIa^JI A^/alAll jLull CjVj^-a La) 

Al& Luuu 4u]l£- 4iAj c r ka i ^i\ui jjajj <jjuLS1| CjVjva 0 ! LfljjjJa j Aajju ljVjvaI) dA^J AjajaLa J) ^,i\u £)tfl 4aIp j 

oAgJ ^AjAaJ) calill gLJat AjA^j ^1 4^ivu CjVja-aI) dA^J (KNEE POINT) ^'ivult Sjj£ 6 jj»^) Cj) jLull 

. JUaPVI 4JU ^ CjV jaaAl 

SjjP j AailxJl ca)jLnl) Alp ^ W u j tju*n 6jjta/ill caljLal) AlP j jP ^ W uj jLLu2 AjIa^JI La) 

.JUaPVI i!U ^ CjV j*a1\ &AgJ ^AjAaJ) ailil] £Ui| daAaa V 4aU <UAjja CjV j*a1\ dA$J (KNEE POINT) 



«■* 1 *, t’V »■ • i 

‘J*+ [ J V«*' 


•~\p“* ^ JLji'jl' •*** 


(jjC jjJl (jjj AjjlLa aJA J 


4alijll $j£a) J-a jLul 

(jjuLll) Sj^a) Ja ^aIIuiaI) jLul 

. jLull Lh ^ aIp jLull , 

(jA jj£) Jjjaa 4_ma Uaia £jjuaa ) 4 Jaiila 4AA 

. ((JJlLiAlt dj^^l ijk Lga ^ja-uia]) 
<jjAjIII Jj\ jA ^Aklua Aik (jA Jj£) Jja-aI) £ja-4 

. o&*]| jUill 2^a <> 120 % J\ 5% (> j^II 

<bJlc Aij <La. 

• •» * >i 

. ». jji*a Jja-*ll £jl 
Low Saturation Voltage j^a ^u2ll 




















































? jLiUi Jjaa bjliutij^ ^At La 

: L» jlult Jja-a £a Alii l^Lyfl jj i_»aj ^jll bilubll fA I jA 


o' 


( j]c- ‘Uujj Al^a ,j j^li j| jLuIl CjVj^-4 IfrL^au jLaj ^ill jjjjjI bilijilb »jjaII ^a Rated Burden J"*a1 I - 

VA -Sb 0“l9J (j^ J biVjAAll 42J1I j jIuia i-ti.iA Igu ^jaulaSI Jj.laJl ^2 4_^jl| AjjIJj jlull ^2 UaaJl *Laj2 Jlai 

(2.5,5,7.5,10,15,30 VA): jfii 6-J 

• ‘■^Lall jL“ ifij\ jL-y W^J : Continous Rated Current 4l*a^j jlu ^ _ 

Lilt j j jIIjI) jLu <^1) jLuy blltj ; Short circuit current & duration time »jy»j a -^ j£ Fa <_r^t - 

. ^t JJ iiljj 4-ub < jjj £jl jjj jbj ^*^21 l^ult tail sAall jj2j 

CP ^UaJI jlfa. j^j jlull Jjaj> jjj AiLuall biJlj I jj blip j . jjfai 5 ji 2 ji 1 l)j4j blit j ; Rated b jlLUt jbj - 

. 1A (ijb«J bjjlj Ijbj fi lVtmt Lul2 jAA 30 
. dlj ji*<aS j»j 2 jJalb dbAj 3000/1 LS^t UUaSij ; Turns ratio JjjAllt - 
. JjaaII ifj Jil\ fjill j»At jj> : Class -It - 
SJ^aI £a ^ A 1 i n <jill Class X -it AiUiVb 10 P , 5p ^ iaai 4Jijll ^ <b» .Aim al t Classes -it jf-ii j^j 
Instantenous OC relays t 4 Class 5P blit j . BS ^Hajjjit bAi^ljAll liiL bljj Ajlualiill <bl 2 jll 
4 jjila^l 4 jhii cul£ Uls Aj i 4 IDMT -i <-ijj*All £ jill Cy» overcurrent -it» J$aI jj» Class 10P f Almj Uiu 
ClaSS X -J l^u 2 ^Jj£j 2 Aullt 42^1 ^bau V ^^lill ibliulajll bit 4 jua\ ^ 2 jj A a 'A', ,. *'l ClaSS -It bi jjAj Lal£ <bllt 
u* »ftjiit >bj <jt l)J j t^tJbV! uulaJI ^2 jai jLu aSS £>t jj*j 4 b»j2 ; Accuracy limit Factor ALF - 

. ^ jjliill jbj a jutuj 4 i_ilill £julu b)t Jj 5 ^lluVt jAi jbj u^aSi\ jaI ^jjuu 4 ^ jlliiil 4_uIa1I 

^tJbVt jbul 4_4 j2 t ^ua2i ji j^jju I jgi 4 ALF = 5 ‘b»j2 bubj 200/1 *buu <U jLu Jjaa ji jl Jllill (Jjjui ^Ic 

. 200*5 = 1000 bJ 1- ** bjlljit jlu ^ »>5u bi±su ji jjj 

^2jL jjj Liu A£a t ^ua2l <L«j2 JJaj ^aIIj (2-2) ^IjIaaII ^2 j$laj bli ALF ■i-bau Iba aJjialt juuall juj 

: ALF -it CT -St 




rated VA 
L 


x ALF + l n x /^. r x ALF [2 - 2] 


dull (1-2) (ji Aia^^La J-a (1-2) AJjlxAil ^ UUxut^j Vk -ll AjjjS 

. AjjjjiUl AJjUlaII dJA A^j£ Cjf UA j l^jaua ji I^jLua V A.a.Aj ^Aj Bmax 


? 30 VA ‘ 5 P 10 ‘ 100/1 >jlb jj^Ldi u 

Turns ratio Jjj^iit < La«“ ^ (100/1) 
Accuracy Lf jxj 5 plj jAj P uijaJ! jluu J& jfiaj J jit fSjltj Ajlljll jlu JjAA 4bi yjfcj (5P10) 

Accuracy limit Factor ALF aSjII jjJa ^^i <>Uu Jlu p uijAll jj-u J& & ill ^jitj class 

rated burden -it j* (30 VA) 

10 »jJ3 (jia ^2 42^11 alA ^Js- A 1s21a alt A ‘<ajj 5 % U jJ5 ( Ual <buu ) ^b2 A2J <1 CT ^t \1A ji CjIajIaaII alA 

. jjllult ^2 1A bjt*“i t# ji' C 5 *^^t »jbS Jllai 
9 -tij J-4 4 (jjlJlVt (A 1000 A Jjl*J JA J 4 jj$j1\ y2 10 A jbj Jaaj <U1aj CT -it t jA ji : jll JiXAi 

. 30 VA 4 lt 4j^jull JLaaVI jjSii ji AJaijJb I 4 J ftjjl»l| JjAal) ^2 Uallt A uu'\ 


? AaJaJ) ^2 jbjll uVjtua JIaJI ^2 f. Jjli Jj 2 jLnll Lj Vjauj ^Jt U j) ja) luau ^1111 ljIjLuaVI La 
cs^lllt jbj (jjb2j (jjtJlVt <-iWt (A jtjAb bljj : Turns ratio J^j^ult 4uuu jUHt - ^ 
jlAjljj Jajajjj CT -Si trit^Vt <-tt»lt i^J* da 6 V Iaj^a AjjUaj Jj*ajl itlljj : Polarity test ^ b^laA lt jUHt -T 

AjjUajll Jja2 lit j 4 4ua jull A g ^ " ^lj jlubljilt j*ijA ufi jauj ftjiljll ^2 Ajjllajll Jiua jj Alx2 4 j jlbll ^2 jla jjj 

, jjjjul jilt uajj ^lj J^jaII <_i jlall ^A SI lAilt j 4 j^Vt ftlauVt (A 0^*4! 
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CT -B aaJbaS' Flicker -5 l j'^ 1 13-2 Ji-i 

P2 (J\ PI 6* jbxil c^V 1 jbj &La*! o^ij UiU ^ S2 SI (>) <$ jBSll jb2 : ^j^a 

. atAj) <ja££ (j* 4-uiij ^ jjlill uaIaII ^ jlull ji ia^V . 12-2 J^aII ^ Ia£ 



aV \ juaIL <jj jus j'ujJI w'; ^ J 


*2 12-2 JLi 


^jjlill tiuil UiL ^ ill jlull <j-ba ^a ^jjIaII uiUll iaaluuj dbj : Saturation test jIaa) -? 

. jIaaVI f Uj! Jaa j\ (jjJj Ia jaIa Jlaj ijUvll jL IaJs- 

vl) Jlj |3j ^aII AJaillt QA \*fi JA\ £jL uuil AJajjj J-uaj ^aa jLuIl A^ja ^ubaj IaajjJj A^aII Jbbjj jLuaVI Sajjj 
S jbj ^Jjj J^aII djJla 2 SjbJ jli AJallJl dAA Jauj % © * AauiL Jjjj ^jjIaJI iilbl jIaj jii % 1 • V-i# 

. ^-Luuil AJa JA JjAaII JaAj tiUijJ jLull ^a 1-lA 6JJj£ 

A^aSI A-ajS j£J AJjUiaJ! jLull Jj^^nj LajjJj A^-aSI A^jS <jIaAa \±u buA • Cjjf 1 jilt Jj'wn IAjj AjAj&j 

^yAJA fu*j diloj oVlj Demagnetization <> ^bU Ajl$iil ^a ji*a a$a]| J>-aj (> -bbllj 


i Aj«uu^Lj^bl 

A»ajULa JjjjL A^a ^£aHI ijIa j jaLula A^a j.Wia JjjjL ^jjbJl lJIaII AaIaIaII <ajIaaJ| <jaIa -£ 

= A-ajULaJl Aa^UJlj ^jj jjjla uiua ^LajHaJ! laaajj jaLuxaJI jLull (jAj&j LajjJj vll jij ^jjj SjJlIa 

jLull 4 -AJa ixulJAA -T- A^aII <Aja ixuu JAA 

JSj VJ fJ t Ivj a ^ ^-uajSfl J-a Aj^jIaII ljUIaI] JjaJl <aj11a JSj Vj : Ca 2ja ^ * * * jaaa]| AJaaIjj JjaJl jUa -0 

^jl Iaja T * ^ J-a Ajj|JajVI ljUIaII JjaJj A-ajILj 

(continuity) cjUIaII AjjIjaL^VI ^La - 1 


? jluil (iaVja-« rated burden uLS 

jAaail (J^AJ JJjlail mM jA*a 4 jbjj AjJjj ujaS (>» K , L jt S2 , SI jlAit Aj>SIjJI uiljJa^l (J^ai 

iiA^Uj UajjJj ^-aSI ji J ^jjj Ajla jl\ Sj^aS (jls u ^1 j jLull ljVjaaJ Aj^jIaII ciljiaSU AJjHaII Jj-uajlll Jnlj ^Jj Amaj°> 

^jjj l^J jlaLLbl I^aJI A^ua Jaauu ^jjj InjLull ljVjvaI Aju(j]( jbllj A^Aja ^Jj Jaaj ^a jLull ^a 
JjaaII lajIjJI jLull x ( c-bijil jLuIl jjja ll^) (J-uIAaJI A^aII A^ja = AJjaaJI ljLua 

Aab aJjAaIIj jLull Jjaa rated burden ^Sj^a] AjuIjII ^bu^b jjUjj 


? Open delta - 5 ' 5 li«ajj AiJaj ^ U 

A^abVuduV (jiajV) J AajVI J^a clijiA AJIa ^ Ajji-uaJl Aa£ja]| 1 $. a Jj^aaI] A^aII Jjaa ^Aaujj 

jLull Sjbj (ja AJljl\ jl Aa^LujaII Aj 12ijll j^SlI jbj dlAj| JjAAj^i 
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<_$jLuij A jjl <>i^ Ajjjjiaj ^aJt A£ym fj\ jLiUl ujVja^ KnCC Point <_il<JA 

^gjaia (> .ifraJt LjjSj 

Knee Point Jt j 

Jljj <Qaiill »jfc j*j j jUill <jjA^ <^ % 0 • j'>“^ J'Jjj % ^ * U jjc jIjJI IjI <^1 AJaiUl <^A Knee Point J' 

jLuil 

: Knee Point J 

; AjULu jUj Ulj& jl 

VA t * 4 > * A , 5 P ‘ Is=5 ‘ C.T.R = 300/5 

Volt 11. = o /1. *1. = is /1 • *1. = Knee Point 

Vcallculated = (ALF*Rated burden ) / In 
where 

In = nominal secondary current 

•k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k-k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k 

jl^it pailj .c.t ^aJt iajlal ^ jluit current transformer^Akluit iifr 

>^y\\ jbjj V tJLai jbllt Llua£c> c-luiUj (j) L-fljJU Sj^aI lillj Jju 

? kv° % % aiA cjt c>^ C.t —^ lijlall 

c.t f jij j (Jj^ia 4JaiI]j aiA ^ voltage drop ujM ^ ^ ^ cjV ^ 

a dj^V) djjia^ JIaj V jJi-ua djjL^I A 4 ft 11 ^jj£j vll jjjVn 

**************************************************************************************** 




jL 















